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INTRODUCTION. 
This REVIEW contains a general summary of the meteoro- 

logical conditions which prevailed over the United States and 
Canada dyring July, 1885, based upon the reports from the 
regular and voluntary observers of the Signal Service and 
from co-operating state weather services. 

Descriptions of the storms which occurred over the north 
Atlantic ocean during the month are also given, and their ap- 
proximate paths shown on chart i. 

July, 1885, like t,he preceding month, has not been marked 
by any &normal meteorological feetures. 

On chart i. are traced the paths of nine atmospheric clepres- 
sions ; these, with four minor depressions (not charted), are 
described under ‘LAreas of low barometer.” The average num- 
ber of depressions charted for July during the last twelve years 
corresponds with the number for July ofthe current year. 

The most violent and destructive local storms of the  month 
occurred in Minnesota, Wisconsin and Michigan, on t h e  8th, 
during the prevalence of low area iii. 

The mean temperature in all districts corresponds very nearly 
with the July normal. 

Marked deficiencies in the monthly precipitation occurred on 
the Atlantic coast and in the Ohio valley; in t h e  district last 
named and in New England the average precipitation was 
a.bout one-half the normal amount. In other districts the 
average precipitation, as compared with the  normal, shows no 
decided excess or deficiency, although at certain stations the 
depa.rtures, both above and below the normal, were quite 
marked. 

Over the nortA Atlantic ocean the weather was generally 
pleasant, the month being free from violent storms. 

The area of the region covered by icebergs in the n0rt.h 
Atlantic is less than in the preceding month ; these dangers 
to navigation now seem to be disappearing. 

In t h e  prepaxation of this REVIEW the following data, 
received up to August 30th, 1885, have been used, viz. : the 
regular tri-daily weather-charts, conta,ining data of simulta- 
nema observations taken at one hundred and twenty-nine 
Signal Service statious and twenty-one Canadian stations, as 
telegraphed to tliis office; one hundred and fifty-six monthly 
journals and one hundred end sixty-two monthly meaus from 
the former, and twenty-one monthly ineaus from the latter; 
two hundred and eighty-seven montlily registers from voluntary 
observers; reports from 1,421 special tornado observers ; forty- 
six monthly registers from United States A m y  post surgeons; 
marine records ; international simultaneous observations ; 
marine reports through the co-operntion of the ‘6  New York 
Herald Weather Service;” abstracts of ships’ logs, furnished 
by the publishers of “The New Pork. Maritime Register;” 
monthly weather reports fivm the local weather services of 

Alabama, Ohio, Indiana, Missouri and Nebraska, and of the 
Central Pacific Railway Company ; trustworthy newspaper ex- 
tracts, and special reports. 

ATMOSPHERIC PRESSURE. 
[Expressed in Lehes and htiiadredths.] 

The distribution of mean atmospheric pressure-for July, 
1885, determined from the tri-daily telegraphic observatione 
of the Signal Service, is -shown by the isobaromebric lines on 
chart ii. 

The mean pressure is least over the central and southern 
Rocky Mountain regions, where the monthly barometric means 
range from 29.75 to 29.85, the lowest being reported from Fort 
Thomas, Arizona; it is greatest in the south Atlantic and 
Giilf states, and ou the north Pacific coast, where t h e  means 
range from 30.00 to 30.04, the highest occurring at Key West 
and Sanford, Florida, and Fort Canby end Tatoosh Island, 
Washington Territory. 

As compared with the mean pressure for the preceding 
mouth, an increase is shown over the southern plateau, the 
eastem Rocky mountain slope, west Gulf states, southern 
Florida, northern New England, and the Maritime Provinces. 
Except over the Maritime Provincea and a part of the south- 
ern slope, where t h e  increme varies from .05 to .07, the ba- 
rometric means iu the districts before-named range from .01 to 
.05 higher than those for June. In all other districts the  press- 
ure is lower than that for the preceding month, the deficiency 
exceeding .OB on the northern California coast, over the region 
to the north of the Ohio and Missouri rivers, and in the south- 
ern part of the middle At,lantic states. 

The departures from the normal pressure a t  the various sta- 
tions amre giveii in the ta.ble of miscellaneous meteorological 
data ; they are also shown on chart iv. by lines connecting sta- 
tions of equal departme. It mill be seeu from t,he chart named 
that there are no inarked delmrtures from the norma.1. Ou the  
Atlantic coast, over portions of the northern slope and lake 
region, and in thB southern dietrict,s from the Mississippi rirer 
to the  Pacific, coast, the pressure is dightly above the normal, 
the departures being generally less than .05. I n  the remain- 
ing districts slight deficiencies me shown, the maximum depart. 
urea occurring over the extrome northwest and the north Pa- 
cific: coaclt region, where they vary from .05 to .07. 

MONTHLY BAROMET.RIC RANQES. 
The monthly ranges were greatest in the extreme northwest, 

Saint Vincent and Moorhead, Minnesota, reporting the maxi- 
mum, .83; they were least in southern Florida and 01-81 the 
southwestern part of t h e  country from the west Gulf states to 
the Pacific coast. The smsllest monthly ranges are as follows: 
.16, s t  Fort Davis, Texas : 20, at Fort Grant, Arizona, and Fort 
Stockton, Texas ; 33, at Key West, Florida. The monthly ba- 
rometric ranges sk the various Signal Service stations am 
gireu in the table of miscellaueous meteorological data. 

I.-The feeble an ti-cyclonic area over the upper Mississippi, 
Missouri, and Ohio valleys dominated the weather condi- 
tious during the 1st. During the 9d this area became central 
1iea.r Cairo, but moved to the south and east. During the 3d 
it pushed to the Routh Atlantic and east Gulf states, where it 
continued to rest during the Pth, with occasional rains in the 
Southern states on thiA date. The isobar of 30.00 inclosed thi8 
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area since its appearuuce. During the 4th a part of this area 
appeited to become detached aiid rest over tlie north Atlaii tic 
mast, where it wniiiiued as a decided high ami t.ill tlie 
8th. The high area in  tlie south Atlantic and east Gulf stat,es 

ing z& having owurred in the west margin. 
11.-This area continued over the north Pacific coast from 

the Sd till the 5th, when it disappeared; its geueral charac- 
teristic WM an absence of raiufa811 over that regiou. 
- ILL-This area appeared on the 8th in MontitM, following 
the storm-centre before it. By midnight of the 9th it had ad- 
vanced as far asMinnesota. During the 10th i t  was prevalent 
from the Missouri river to Lake Huron, but inore feeble; 
the departure from t,he uorni;tl was only slight. This high 
was accompanied by a cool wave from the Missouri valley to 
t h e  mirldle Atlautic coast. During the 1 1 t h  i t  had ~no\~ed 
eastward to New York, and its cent,re during the 12th wa8over 
the Atlantic coast, its western margin not disappearing till 
after the 13th. 

1V.-During the 13th the pressure rose 011 the north Pacific 
coast, ,rempiniug stationary till tlie 16th, when tlie area became 
cpntral oyer the Columbia valley, within the' isobar of 30.1, but 
soon disappeared. ' 

V.-An auti-clyclonic area with no gradients was present 011 
t h e  Atlantic coast the 16th, and was intensified by tlte passage 
of t h e  low to the north and at  tlie swme time pushed into the 
Southeru states. During the 17th, in the rear of the aduauciiig 
low, the pressure rose in the upper Mississippi valley and upper 
lake region, which, during the 18th, coalesced with that in 
the Southern states and it high. area prevailed from Canada to 
the Gulf, b i t  was most decided in the lake region. During the 
19th it was scarcely perceptible, having spread out over all 
districts e w t  of the MissiAsippi river. I t  was under the iuflu- 
ence of this area that some of the excessitrely warm days oc- 
curred on the Atlautic seaboard. 

VI.-This area became apparent on the north Pacific coast 011 
the 18th and continued with constaut conditions till the 24th. 
The characteristics of clear weather were contiuued, as in like 
arei~~s before-meu tioned. 

VI1.-During the 30th this area appeared, with slight en- 
ergy, in the northwest, i'ollowiiig a low arm. During the 
21st it became inore feeble arid during the 99d s1xea.d from 
the Stint Lawrence valley to the  Gulf of Mesico, so continn- 
ing during tlie 23d, passing off Novit Scotia. on the 24th, the 
southern portion continuing over the Southern states during 
tb,e 25th. 

VII1.-This area followed a depression in its adv;mce, but 
was of only slight energy. During tlie 55th it was north of 
the lake region. During the SGth it dropped down to New 
England, and with the depression over Chesapeake bay came 
the relief from the great heat that had prevailed f i ~ r  eleven 
days. During the 97th this itre8 moved off Nova, Scotia. 

1X.-This appewed in Manit,oba on the YOtli, not advauc- 
ing fiirtlier than Minnesota by the end of the mouth. 

. . . . . . . . . . . . . . . . . . . . .  .... ... . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tlic abnormal paths triken by numbers i. and ii. are re- 
markable for their westerly iuovemeut. The close 8nccessiou 
of one areit a.ft.er another during tlie first part of tlie month, 
with the abseiice of any decided depression during the lntter 
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continued, but without any energy, till the Gth, wlien t h e  
crowding clown of the low iucmnsed the prensiire, aiid from 
this data till the 9th i t  prevailed i n  the southern districts. 
The phenomena described a8 low area nuinber xiii. is interest- 

During the mouth eleven areas of low pressure or cyclonic 
disturbances passed within the field of observation iuade by 
the reports. Nine of the8e are cliarted, from i. to ir., inclu- 
sive. Numbers x., xi., xii., and xiii. were feeble depressious 
end need but mention in tlie study as accounting for lieas-y 
rein occurrences and high temperatures. Number i. is a cou- 
tinuatiou of number vii. for June. 

In this REVIEW is given the lowest; barometer reading fouud 
witbin the area of depressiou, also the  amouiit of greatest de- 
parture found within the isobar inclosing the area. Nunibers 
iii. and vii. developed considera,ble energy for summer c,ycloiiic 
areas, and are represeutetl on chart i., by heavy lines showing 
portious of paths of greatest severity. 

portion, is worthy of note. The location of all piths to the 
northern portion of the United States aurl iu Caiiada, except 
s m d l  local developmciits of cgclnnic character as far south its 
Tennessee, characterize July,' l,W5. The average progress of 
storm-tracks is in excess of themean as deteriuined for seveml 
yeiir&, which is 34.6 iuiles per hour. 

The fnllowing table gives the latitude and longitude in 
wliioh each area was first and la& ob.rerred, and the average 
hourly velocity for the three periods between the observations 
and 111so duriug the storm : 

I First observed. 1 Laet observed. Avernge velocity in miles perhour 
Areasof lor bn- I ............. 

rouleter. 1 -----i~oeg.w. LN. I L n t . N .  
-- 
No. I ............... 

I1 .............. 
111 ............. 
I V  .............. 
Y .............. 
VI.. ............ 
VI1 ............. 
VI11 ........... 
IX .............I 

-- 

o r  
6900 
105 w 
I12 w 
I10  00 
75 00 
105 w 

100 30 

I12 w 
1w M 

O f  I 
70 Q) 14.4 13.7 
95 00 14.2 1g.b 

49.6 30.6 
72 30 ............ 10.2 
88 o 31.9 30.0 

3p.m.tc 
I I p m .  - 

22.5 
20.3 
40.6 
31.9 

27.5 
30.3 
32.5 
58.7 

........... , 

Menn hourly velocity ................................................. I 15.0 I 24.0 I 39.1 
... .. __ ___ -- .- 

During 
storm. - 

17.4 
18.2 
40.n 

29.9 
30.4 
v.8 
32.5 

2:; 

26.4 
- 

I.-On the inoruing of July 1st a clepredsion rested over the 
coast of New Enplaiid; in the afternoon the centre of depres- 
sion was locitted east of the White mountains, where heavy 
rains occurred, raising the rivers in  ceutral Mitine. The press- 
ure was gr,adually iucreiwiug to eastmitrd and was falliug to 
the westward over the lake region. At  the same time ritins 
were reported in the  provinces to.the northeastward, but none 
weNt of New Englitutl, tbs appeared from the Sigual Service 
telegraphic reports. At  midnight the pressure continued hll-  
iiig to flie westward, aucl on the Sd raius fell over Lake Erie 
and blie middle Atlmtic states. Froni this time till the dis- 
amppeamiice of the depression no decided btimnetric changes 
occurred, iliile t'lie rain fir11 was graduelly diminishing. Tile 
abnormal westward iiiovernent may be. accounted for by the 
barometer falling to westward, its rising to eastward, aud the 
feeble influenoes existing to create aiiy decided movement, 
md instead of there being a distinct progressive st-orm-centre 
this might be said to be I L  large ttnd nearly stationary depres- 
sion resting over this regiou, iiitlicatecl by tlie storm track. 
Dnriug the 1st nud 2d brisk aid occasionally high westerly 
winds ocwurred from MIaiue to the Virginia Capes, and south- 
erly winds at Eastport, where a number of vessels were (le- 
1;qved. 

The tbllowiug shows the IoweNt barometer readings and 
greatest departure from the normal : 

July lst, 7 i t .  m., 39,60, departure, -.31; 3 p. m., 99.61, de- 
pnrt.ure, -.%; ll p. ui., 59.63, departure, -.26. July 3d, 7 
a,. m., 29.67, departure, - .Si;  3 p. m., 29.68, departure, -.15; 
11 p. in., 39.80, departnre, -.14. July 3d, 7 a. m., 39.i8, de- 
parture, -.13; 3 p. in., 39.78, departure, -.07; ll p. m., 
29.84, departure, -.06. 

11.-A cousiderible depression overlay the upper Missis- 
sippi and Missouri river valleys and westward to the Rocky 
inonutaiun prior to this development, bnt in tlie afternoon of 
the 4th a decided fall was observed near its western edge at  
Cheyenne,Wyoming, and thence to Huron, Dakota. During the 
tirst eight hours the greatest fall of the barometer took place iu  
uortlieru DdWtit, tlins nioving the centre of depression forward 
to near Huron. The baronieter contiuued falling from Mani- 
toba to Missouri, sud the depression covered a large area, 
which was centra,l near Moorhead, Minnesota, early on the 5th. 
During this date the pressure fell in Michigan and Manitoba, 
rising betweeu these sectioas. The depression moved to Lake 
Superior and afterward receded uorthwesterly. During t h e  
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6th heavy rains and dangerous winds occurred on tlie western 
lakes, with frequent thiinder-storms. The low :ire;% (luring tlie 
6th and 7th central in Mauitoba remained neiirly stationary, 
with steep gradients and heavy rains to the sootlieast. 

July 4th, 3 1). m., 29.70, clepartnre, -.11 ; 11 1'. in., 39.139, 
departure, -31. 5th, 7 a. ni., 29.63, departure, -29; 3 1). m.! 
B.55, departure, -.36; 11 p. m., 29.59, departure, -.36. G t h ,  
7 a. m., 39.49, (lepi1rt.t1r07 -.44; 3 p. m., 29.37, delJHrtUre, 
-.49; 11 p. m., 39.34, departure, --.59. 'ith, 7 a,. in., 89.91, 
depart.ure, -.62; 3 p. m., 39.41, departure, -.4'i. 

111.-This area should be closely stndied in connectiou with 
the preceding one which, while resting north of Minnesota a.nd 
Dakota, pushed southward from i t  in a t.ongue-shaped a.rea 
late on the 7th. On the Sbli W A R  formed into an area with 
distinctly sepamte. depressious in Uolorido, iu southern Min- 
nesota, and in Ma.nitoba, the latter being the general depres- 
wion, number ii., wliicli continued in this region. Heavy 

' rains and high winds prevailed in the disturbed sections dur- 
ing the night of the 8th.  wlieu it passed bepoucl the boundary 
of the  United States. This area assumed the loiig oca.1 shape 
which d w a p  are accompaaied by severe wiuds, niove riipidly, 
and are generally the most serere ~lia~racter of storm develop- 
ments which occur in tlie lake regions. This cyclonic. rlisturb- 
ance is charted H R  most Revere during tlie iiiglit of t,he 8t.h and 
after. It WBS wit.hin its influence that severe tbuncler-stornis, 
hurricaues, hail storms, and tornadoes occurred 1iort.11 of the 
fortieth parallel a.ud east of t h e  Missouri river. At  La Crosee 
heavy rain, with thunder, fell from 7.30 to 9.20 p. 111. aiid hail 
for ten minutes, eiidiug a.t 8.35: for five minutes the wiud 
blew at  the rate of 48 miles per Iiour. This storni came from 
the north and did coiisidera,ble damage to crops. Milwaukee, 
a thnnder-st.orm occurred during the uight of the  8th and 9bh, 
passing from 'uw. to se. A large elera,tor was damaged by 
lightuiug. Reports from Tomah and Sparta and vicinity, in tlie 
interior, state that the storm was  very severe. Grand Haveu, 
A thunder-storm prevailed diiriug the iiiglit of the S-gth, the 
wind reaching :& velocity of 36 miles per hour from sw. The 
liftwaving crew report the  storm rn exceecliiigly severe Sor the 
season. At  Rochester a gale preva.iled from 9.05 a. m. till 
4.30 p. U I .  tlie 9th, being sw., 32 miles, a t  10.40 a. m. The 
following shows stations and time of severe winds on the great 
lakes: Duluth. 13 midnight, Stli, for two lioiirs; Escanaba,, 9 
p. m., Stli, till 10.30 p. in. ; Milwaukee, 13 midnight,, Sth, end- 
ing 11.45 a. m.; Chicago, 1 p. ni., 8tb ,  till 12.30 21. in. 9th; 
Gramd Haven, 2.46 a. ni. till 4.30 a. in., 9th; Alpeua, 12.30 a. 
rn. t.ill 3 p. m., 9th; Port Huron, 11.45 a.. m. to 4.30 p. m., 9th; 
Detroit, from midnight till 3 p. m.. and fresh till G 1). UI., 9th; 
Sandusky, 10 p. m., 'itli, till 7.30 a. m., 9th: CIerela.nd, 9 a. 
m., 8th, till 10 a. m., 9th; Erie, midnight, 9tmli, till 4.30 p. m.; 
Buflalo, 6 a. m., 8th, till 10 1). m., 9th; highest during t h e  
afternoon of the 9th; Oswego, 6.30 a. IU., 9tli, till 3.45 1). m. 
Tlie followiug occurrences of t.oruadoes or serere local storms 
are recorded: tornado west of Saint Paul, 3.25 1,. ni., 8th; 
southwest, a.t 6.30 p. m. ; southetist, a t  5 p. m. In Risconsin 
the t,ornadoes oecnrred between 6 aucl 8 1). ui. of the Sth, and 
in Michigan, southeast of Grand Haven, :it midnight. ThB 
next afternoon the tornado occurred in Massacliusetts a t  4.35 
p. m., in Maim at  3 p. m. ; aud t.he gales of hurricane violence 
t,hrougboiit New England, eastern New York, New Jersey, and 
eastern Pennsylvania, occurred in the erening from 3 to 10 p. 
ni. Prior to the adveut of t h i s  Rtorm very oplJressive temper- 
atures, much above tlie nornia-1, hac1 prevailed froni New Eiig- 
land to the west, ca,iising several cases of sunstroke in New 
York. After reaching the Gulf of Soiiit Lawrence the <area 
moved southwest over Bhine and then again eastward, but 
with no severity. 

The following shows the lowest barometer :ind greatest de- 
partme for this  storm at each report : 

July 7th, 11 p. m., 29.69, departure, -32. Sth, 7 a. m., 39.57, 
departwe, --.35; 3 p. m., 39.68, depart,nre, -36; 11 1). ni., 
29.65, tleprirture, -27. 9th, 7 a. m., 29.65, departure, -23; 
3 p. m., 39.63, departiire, -33; 11 p. m., 99.53, departure, 

--.33. loth, 7 a. in., 39.60, depasture, -30; 3 1). m., 29.55, 
departiire, -.32. 

IV.-This apperiretl on the 11th as a depression in the Saa- 
k:tt,cliewan valley, which spread. out and moved w.utral over 
Manitoba by midnight, caiisiug heavy rains in northern Da- 
kota,. During the 10th the niovement was rapidly to tlie 
southeastward to Lake Superior, attended with gales and heavy 
rains in its dva.nce. During the 13th tliearea, as represented 
by tlie isobars, appetired as a tongue reachiug down to t h e  
south Atlmtic coast,: but central near Lake Erie. Very heavy 
ra.ins fell from Florida. to Canada under its inflnence, aiid ex- 
ce.edingly heavy ra.ina in Pennsylvania, flooding ma.ny streams. 
A bail storm occurred at Indianapolis, p. ni., 13th. The ex- 
treme southern portion of thia tongue might be described a.s 
A subsidiary depression, developiug over Tenuessee, which 
was Noon merged iuto t.he more general one to the lforth. The 
sudden movement to the soiitli, RIIOWU on the chart (luring the 
13t.h, is to be attribut.ed to the uniting of these depression 
areas. Closely relat.ed to this, another distinct depression on 
the following d q j ,  described as nnmber v., and which appears 
likewise to have coalesced wit.h tlie more geueml one, passing 
slowly down tlie Snint Lawrence valley till i t  disappeared. 

Tlie following shows t,lie lowest barometer and depart.ure 
from tlie normal for this storm within its lowest isobar : 

July 13th, 7 H. m., 39.60. departure, -.31; 3 p. ni., 29.6q 
departure, -39; 11 p. m., 29.65, departure, -28. 13th, 7 
a. rn.,3'J.GG,depa.rture, -37; 3 p. ni., 99.67, departure, -32; 
11 p. m., 39.63, clepartnre, -25. 14th, 7 a. ni., 29.65, de- 
parture, -.%; 3 p. in., 39.64, departure, -24; ll p. m., 29.66, 
departure, -25. 15th, 7 a. m., 39.64, departure, -20. 

V.-This area, 8s iu  description of t h e  previous low, might 
be called subsidiary to it, or as a breaking awa.9 of the southern 
end of t,lie tougue that, 011 the midnight of the 13tl1, extended 
from Canada tmo Georgia. It became, on the  morning of the 
14t.11, ii, distinct depressiou over Chesapeake bay and accom- 
panied by very heavy rain8 ou .the Atlaiitic coast within its 
influence. By miclniglit of the 14th it merged into the greater 
depression to the north. The weather uow cleared and B 
dnmght followed, wi th  exceedingly high. temperatures iu t h e  
At.Ioutic states t.ill the end of the mont,h. The barometer and 
depart,ures were as f'ollows: July 14th, 7. a. m., 29.67, de- 
parture, -30; 3 1). n ~ . ,  29.66, departure, -.%. 

VI.-This depression followed yuiekly behind number ir., 
a.dv:inciug rapidly from bhe Siski3,tcliewan valley to Lake 
Michigan diiriug t,lie 13th  aud 14tl1, aud during t,he night of 
the latter merged into low iiunilwr iv., or was lost i n  the 
general depression which prevailed over the entire northern 
sections of tlie wiiutry. It was accompanied by no decided 
rains or gales. The lowest barometer aiicl greatest departure 
f'roni the iiornial is shown by tlie following: July 13t.h, 3 p. m., 
29.63; 11 p. in., 39.67, departure, -23. l i t , h ,  7 a.m., 29.68, 
depbrture, --.30; 3 p. ni., 21.65, dep;trt.nre, -26; 11 p. m., 
29.72, departure, ---23. 

VI1.-This gcionic itreit developed in Montana on the after- 
iioon of the 14t11, and by midnight had assumed the shape of B 
long oval from Fort Buford, Da.kota, to Salt Lake City, Utah. 
During the 15th it cle\7elopeil iuto a decided cyclonic a.ma cen- 
tra.1 over Dakota, with heavy rains and severe gales in its front 
mid a tornado in soiitliern Dakota. During the  16th i t  continued 
in severity, advancing across Minnesota, and at midnight WBB 
central over northern Lake Michigau. ' Threatening weather, 
wit.h gales and t,hiincler-storms, occui~ed on its south and east 
Rides. 1t.s severitmy rapidly diminished on the l?t,h, and with 
a, ra.pid movement fmni t,he early morning of this date it dis- 
appeared in the  Gulf of fi3a.int Lawrence. During this rapid 
movemeiit only occi&siollal gales occurred in the lower lakes, 
but with a daugerous, brisk, sonthwesterly wind. During t h e  
passage of this storm from the evening of the 15th to the  17th 
the chart indicales its severity. A tornado occurred west 6f 
Huron, Dakota, betweeu 6 a.nd 7 p. m., the 15th. At  Fort 
Maginnis, Montana, H uortherly and northwesterly gale blew 
during the 15th and 16th. Fort Totten, Dakota., 15th, a very 
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destructive hail storm, about four miles wide, occurred about 
11 p. m., between Niagara and Reynolds. It is estimated that 
$200,000 worth of wheat was destroyed. Fort Bafoiul, Da.kotit, 
lSth, an easterly gale began at  3.45 p. in., continuing till 8.25 
next morning. The wind veered to northwest arid on the 16th 
blew at the rate of forty-nine miles. A thunder-storm occurred 
at 7.30 p. m., moving from the west, it was accompanied by a 
very heavy fall of hail, lasting about thirty seconds. Moor- 
head, Minuesota, lSth, a thunder-storm prevailed, with rain at  
intervals, during the evening. At 8.58 p. in., heavy hail fell, 
lasting eight minutes, the hail-stones beiug from one-half to 
one iuch in diameter and in sufficient quantity to cover the 
ground to t h e  depth of two inalies or more. Reports show that 
but little hail fell, except in viciuity of Moorliead, Minnesotrt, 
and Fargo, Dakota. The damage to garden# was great. 

The following shows the commencement and ending of strong 
winds, with direction and highest velocity during the stoim for 
all tho lake stations, via : 

Duluth, l6th, 3 p. m. till 11 p. m.,sw., 28 miles; Marquette, 
16th, 3 a. m. till 3 p. m. 17th, s., 30 iniles; Escanaba, 16th, G 
a. m. till 2 p. m. l7th, s., 34 miles; Milwaukee, 16th, 8.30%. m. 
till 6 a. m. 17t11, R., 35 miles; Chicago, l6th, 1 1). rn. till 1 a. 
m. 17th, s. 22 miles; Grand Haven, 16th, 8 a. m. till 8 p. m. 
17th, s., 36 miles; Mackinaw City, lGth, 10 a. m. till 3 p. m. 
17th, sw., 32 miles; Alpeua, l6th, 8 a. m. till 10 p. m. l’ltli, 
sw., 28 miles; Port Huron, 16th, 9 a.m. till 10 p. IU. 17th, He., 
22 miles; Detroit, l6th, 11 a. in. till 7 11. m. 17th, s., 25 miIes; 
Toledo, 16th, 12 m. till 8 p. m. 17th, Re., 21 miles; Sandusky, 
16th, 12 m. till 3 p. m. lMh, sw., 20 miles, and nw.,.24 miles; 
Cleveland, 16th, 2 p. m. till 6 p. m. 17th, sw., 92 miles; Erie, 
16th, 9 p. m. till 9 p. m-. l7th, sw., 16 miles, and w., 30 miles; 
Bnffalo, 16th, 10 p. m. till 10 p. m. 17t11, sm., 39 miles; Os- 
wego, 16th, 10 p. m. till 10 p. m. 17th, sw., 16 miles. 

This cyclonic area diminished after paasing over the lakes 
and did not impinge upon the high over the  Atlantic states, 
and only served to increase the southerly winds which heated 
more and more the middle Atlantic coast districts. The high- 
est temperature ever recorded at  Albany, New York, occurred 
on the  17th, beiug 96O.6; also at  New York City niucli suf- 
fering occurred th i s  date. At Block Island, Rhode Islautl, 
also, the highest temperature, 8 i O . 8 ,  ever recorded l ~ y  the  S i g  
nal Service occurred the 18th. This storm was unlike that of 
t h e  Sth, being opposed by H strong barrier in tlie form of a 
high on the middle Atlantic coast. No local storms of tiote 
occurred on its southeastern margin and the effect of incress- 
ing the south and .uouthwest wind8 brought on the most exces- 
sively hot weather. The st,orm of the 8th had a high i u  the 
Southern states, and with local depression format.ious in itu 
southern portion, which were entirely absent in  this low 
area. 

The route of its feeble influence after the 17th WAS down the 
Saint Lawrence valley. The followiug gives the inteusity of 
the depression : 

July 14th, 3 p. m., 39.70, departure, -.18; 11 1). m., 29.69, 
departure, -.30. 15th, 7 a. m., 39.54, departnre, -.M; 3 1). 
m. 29.47, departure, .-.49; 11 p. m., 29.40, departure, --.57. 
16th, 7 a. m., 29.35, departure, -.57; 3 p. m., 59.44, depart- 
ure, -.50; 11 p. m., 29.66, depmtnre, -.36. 17th, 7 a. m., 
29.81, departure, -.11; 3 p. m., 39.66, departure, -.19; 11 p. 
m,, 29.58. 

VIt1.-A depression had overlaid the Rocky mounbai ti 
region for some days, and on tlie afternoon of the 18th began 
developing in a slight depression in Dakota. Dnriiig the 
night a rapid fall to the westward retarded its fiirbher move- 
ment, but B tongue projected from the main depression east- 
ward towards the lakes aud soon formed into a loug oval-shaped 
low area extending frnm Manitoba to northern Tesas, but with 
the lowest departure in southern Dakota. High winds, thuu-  
der-storms, and rains already fell in t h e  upper lake region iu 
its advance during the  afternoon of the 19th. During t,he 20th 
the movement was rapid towards lake Huron, but attended 
by no strong gales; heavy rain WZM abundant. During the 

20th the depression moved over New England, causiug a few 
high winds on the coast north of the Delaware capes? and 
a hnrriclcne with heavy rain in northern Pennsylvania. At 
Milwaukee, and vicinity, on the  lgth, a severe storm occurred, 
with lieavg rain and thunder; the highest wiud-velocity was 
thirty-six miles per hour. At Chicago, on the 19t11, an unusual 
fluctuation of temperature occurred, as follows: 11 8. m., 86O; 
11.40 a..m., 67O; 12 in., TOo; 7 1). m., 95O. At New Londou, 
on t h e  21st, a thunder-storm waa acccmpanied bj- an electric 
display such as is seldom witnessed; i t  begau at 6.50 p. m. and 
contiuued for nearly a n  hour, mauy buildings were struck, and 
many persons experienced dangerous shocks. 

The following shows the lowest barometer and greatest de- 
parture within the area of depressiou: July 18th, 3 p. m., 
29.79, depiwture,.-.ll; 11 p. m., 29.83, departure, -.11. lgth, 
7 a. m., 29.74, departure, -.19; 3 p. m., 29.62, departure, -.28 ; 
11 p. ni., 29.68, departure, -22. 20th, 7 a. m., 39.73, depart- 
ure, -.15; 3 p. m., 99.76, departure, -.13; 11 p. m.,39.80, 
departure, -.13. 31st, 7 a. m., 29.74: departure, -20; 3 p. 
in., 39.68, departure, -.20; 11 p. m., 29.i3, departure, -.20. 

1X.-This w;t8 R very slight depression, but was attended by 
remarkably heavy rains in Nebraska-, and especially at Omaha, 
beiug 2.57 inches. The movement of this depression waa at 
first slow but during the night of the 23d it passed into Canada, 
with light local rains. I t  has been observed, duriug this, that 
when a depression hovers for some time in one locality that 
unusually heavy rains generallg result. 

The lowest barometer a d  greatest departures were as fol- 
lows : 

J u l ~  23~1, 7 a. in., 59.75, departure, -.15; 3 p. m., 29.79, de- 
parture, --.lo; ll p. m., 29.83, dqmrture, -.ll. 24th, 7 a. 
ni., 39.82, departure, -.07. 

X. [not charted].-During the uight of the 25th very heavy 
reinfalls occurred in the Missouri valley, which may be attrib- 
uted to a projecting tongue remhing from a low over the 
Rocky mouutain districts. Disturbed conditions were present 
from Nebraska ea,stward during the 25th and 26th, but without 
a n j  depression of the barometer below the normal. A tor- 
nado occurred in northern Kansas, and hail, with heavy rain 
and wind, in southern Minnesota. Also a hurricane and heavy 
rain in sonthern Ohio on the 26th, during the afternoon. 

Denver, Colorado, 26th, during the afteruoon (at 1.47 and t i t  
intervals till 8.55), a thunder-storm generated ; i t  was not severe 
at Denver, but a t  a place known as the bL Divide,” about forty 
miles south, H “ cloud-burst ” occurred which caused a clestruc- 
tive freshet in Cherry creek, which runs through Denver. As 
lateas 5.30 p. in. i t  was entirely dry, tw is usua.1 at  this season, a t  
6 1). m. the creek WRH so swollen as to overflow. The current 
wits very rapid, resnltiug in great destruction to property ; 
bridges and a niiuiber of houses were swept away. This 
freshet was the most destructive tha t  has occurred since 1878. 

At Pike’s Peak and Colorado Springs a most terrific electric 
storm preva.iled during the night of the  2Gth, with a water- 
spoilt or “ cloud-burst ” at  ColoraMlo Springs, which washed 
away some houses aud drowned persons. Professor Strieby 
describes i t  very fully, an extract of which appears under 
6‘ Floocls.” Omaha, Nebraska, 25th, a verj severe thunder-storm 
occuil.e.d between 1.43 and 2.10 a. m., pissing from M. to nw. 
Extraordinary raiiifall, amounting to 2. i4  inches, did consider- 
able damage. Huron, Dakota, 2Gth, heavy hail fell thirteen 
miles uortli, causing damage to crops. Thunder-storms oc- 
curred during the 55th and 56th at  it11 stations from the Rocky 
mountains to the Missouri river. 

XI. [not charted].-This disturbance resulted from fluctuat- 
ing couditions over east Tennessee, the Carolinas, and in the  
neighborhood of t.he rniclrlle Atlantic coast during the  26th and 
27th. Occa,sional heavy rains and thunder-storms occurred. 
Steep gradients from a high in Kouthern New England and the 
depression over Chesapeake bay caused gales on the coast of 
New Jersey aud ueRr Long Island. During this disturbance 
the barometer a t  no station within its influence was below the 
normal. 
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Baltimore, 26th, a thunder-storm, with heavy rain at inter- 
val% prevailed from 3.10 to 8.15 p. rn. Buildings were struck 
by lightning and considerable damage done by tlie flood. At  
the same time a.t New Pork the crops were suffering from a 
severe and protracted drought. At  Washington City only 
light thunder showers occurred. 

XII. [uot charted].-During the night of the 38th the press- 
ure was below the normal in all clistrictn eatst of t h e  Rocky 
moiiutaius, but the greatest tlepressiou below tlie normal was 
observed in the northwest and from the Suint Lawrence valley 
to Georgia; these conditions continued on the 29th, with the  
depression never appareut on the Atlenticcoast. I n  the north- 
ern portion of ‘the upper Mississippi valley very heavy rain 
fell during the 29th, with winds reaching a hurricane violence 
in tlie vicinity of J)ubuqne, Iowa, Saint Paul itnd Moorhead, 
Minuesota, Fort Totten, Dakota, aad many destructive hail 
storms occurred. Uuriug the 30th the clepressiou was most 
decided iiear the Atlantic coast, with resiiltiiig brisk winds. 
I t  waa during t h i s  period of undecided conditions that ex- 
treme heat prevailed over the  eutire country east of the Rocky 
mountains, being, however, niost intense in the upper Missis- 
sippi and Missouri valleys, the  extreme northwest and the 
northern plateau region. 

XIII. luot charted].-On the  lst, on the west margin of high 
number I., a depression overlay the Bocky monuktin regiou ; 
an extension of this depression to the eastward caused 
steep gradients iu  Kansas. It a,ppeiti%d to extend eastward 
in a tongue shape over Katisw aud the Indiau Territory, which 
conditions continued, aud on the 3d a local depression formed 
over the Ozark mountains in Arkansas and southern Mis- 
souri. The following remarkable rainfalls may be attributed 
to this pheriomenou : Lamar, Missouri, severe eoutlieast rain- 
storm began on eveniug of the lst, continuing till iioon of 9d, 
amount, 1.83. Heavy nouthesst thunder-storm began about ti 
p .  ni. ot‘2c1, contiming till after midnight. From G.40 p. m,, 
3d, till 4 a. m., 4th, 4.44 iuches of rain fell. The total of 6.37 
inches fell in thirty-three consecutive hours, cittlsing washouts 
on railroa,ds and carrying away bridges.. A tritiu aud bridge 
were waahed away with the loss of three lives. Thunder-storms 
with rain also occurred ou tlie 4th after heavy rain, and also 
on the 5th. 

Fort Concho, Texaa, 5th, a sand storin and hail aud lieit\‘Y 
rain storm occurred. Thunder-storms were frequeut iu’ the 
middle slope and west Gulf states during the period of this 
disturbance. Heavy rain also fell at time of severe storm in 
southeastern Kansas, and all ri vers were flooded, which affected 
the Arkansas a t  Fort Smith the 5th, and rose till tlie i th,  when 
highest. At  Little Rock the river begm rising t h e  7tli7 rising 
rapily on the Sth, continuing till the p. m. of the 10th. 

NORTH ATLANTIC B’I’URlKS DURING JULY, 1585. 
[pressure ezpressed i n  inchea cawr.‘ iR mi~inwtres; wind-fwce t q  acale qf 0-1 0.J 

The paths ofthe depressions that have appeared over the north 
Atlantic ocean during tlie month have been determined, ap- 
proximately, from international sirnnl taueoiis observations fur- 
nished by captains of oman steamships and sailing vessels ; ab- 
stracts of ships’ logs and other data collected by the Signal Ser- 
vice a.geiicies at the ports of New York, Bostou, and Philadel- 
phia; reports furuislied through the co-operation of the “ New 
Pork Herald Weather Service,’7 ships’ logs fhniished by the 
proprietors of the “New York Maritime Register,” aud from 
other miscellaneous data received at th i s  office up to August 
21,1885. 

Of the six depressions traced over the ocean, two, viz., uum- 
bers 3 and 4, were apparently continuations of disturbances 
which liad previously traversed the north American continent, 
but neither of these itppears to have reached the Enr0pea.n 
masts. The depressions charted were mostly unimportant 
and of slight intensity, the greatest force of wind rarely ex- 
ceeding that of a fresh Kale. 

During the first five days of the month the atmospheric 
pressure over the  ocean remained generally high, rauging from 

- 
about 39.9 ( 7 5 9 4  on the Banks of Newfoundland, to 30.3 
( 769.6), between the meridians of Poo and 20° W. On the  6th 
a decrease of pressure set in over the region north of 50° N., 
aud betweeu 40° W. and the British coast, and coutinued, 
cansiug moderate gdes and unsettled weather until the 10th. 
On t h e  Sth a dist.urbitnce, number 2, apparently developed 
near 40° N., P13O W., and this, during its passage eastward on 
the following days, caused a getieral diminution of the area of 
high pressures which occupied the ocean between PO0 and 600 
a. After the passage of the above depressions an increase of 
pressure set in aud the area of barometric maxima gradually 
spread over the ocean, the pressure continuing greatest over 
niid-omau aud lea& on t he  Banks of Newfoundland. The 
passage of a depreasion which W ~ N  moving north of the fif- 
tieth parallel, during the 18tli, 19th and Wth, caused another 
slight reductioti of pressure, principally over the ,orean west . 
of 3U0 W., until the 54th, when the high area agiiin began to 
spread westward and cant-iniied, with slight fluctuation, until 
the closing days of tlie month. 

The report of Captain I. L. Delap, of the bark 6’ Mistletoe,” 
sliows the weather over the Atlantic during July, 1885, to have 
been unnsualll; moderate, while inany other vessels reported 
generally pleasant weather. The ‘ Mistletoe ” wm bound 
from New Pork to Dunkirk, Frmce, and during July sailed 
between 40° and 50° N., and from ciao W. to the English cham 
nel. C;l.ptain Delap retiiitrks aa follows : (‘ From the 1st to 
10th had very moderate, variable winds mid generally Rmooth 
sea; on the 10th the wind hauled from wsw. to e., aud in- 
creased to a moderate gale, with heavy arid continual raiu for 
twenty-four hours. The balance of the month was the most 
m i  form weather I ever experienced ;- moderate winds, calms, 
iblld occasioual !bg& ; t,hrough the channel had easterly winds, 
a t  times strong. I have never experienced the  Aame weather 
in July in tweuty-five years, a large portion of which waa 
spent in  the north Atl~ntic.~’ 

The followiug are descriptious of the depresRions charted : 
l.-Prior to the  6th an area of high pressures appears to 

hare occupied the  ocean between W. 50° and the  European 
coasts a d  to have extended northward to the fifty-fifth par- 
allel ; on that date, however, a decrease of pressure occurred 
over the region north of 47O N., indicating the presence of a 
centre of depression probably. far to the northward. The 
storm-centre cannot be located at  the present writing, owing 
to the scarcity of reports from the northeastern part of the 
Atlantic, but it apparently remzdned north of 55O until the 
lOt11, when it passed to the north of Scotland. The a. s. 
LL State of Nevada,9’ J. A. Stewart, commauding, came under 
the influence of this disturbance during the period from the 
5th to the  9th, a d  reported fresh w. aud sw. winds, increas- 
ing to moderate gales with rainy weather and high confused 
sea, barometer fislling to 29.64 (750.3), a t  11 a. m. of the 6th, 
in N. 5 5 O  301, W. loo 01. After rising to 3.76 (755.9) the 
barometer again fell to 29.54 (750.3), at 2 p. m. on the 7th, in 
N. 53O 45f, W. 3 L o  O f ,  and the wind suddenly shifted from 
wnw. to n. ou the morning of the 9th. Ou tha 7th the s. s. 

Grecian,” C. E. LeGallais, commanding, had barometer 
39.46 (748.3), wind wnw., force 9, in N. 66O Bf, W. 2 9 O  301, 
and on the following day the same vessel, in N. 56O 34/, W. 36O 
3f, had barometer 29.5 (749.3), wiud wnw., force 6. Ou the 
10th the bark ‘(Jacob,” A. Liuder, commanding, in N. 60° 671, 
W. 14O Of ,  reported barometer 29.35 (,745.5), wiud sw., force 8, 
rainy and squally weather. 

fl3,-This depression appeared on the Sth, near N. Poo, W. 47O, 
when the pressure in that neighborhood fell to 39.9 (7594, 
being a decrease of about .4 inch since the preceding day. 
The disturba.nce moved slowly eastward, and on the 9th the 
lowest readings, about 29.6 (751.8), were shown near N. 41°, 
W. Go. On the 10th the storin-centre was apparently to the 
northwestward of the Azores, causing moderate ne. to e. g a l a  
over t h e  ocean hetween N. 40° and 46O snd W. 30° and 40°; 
after this date the depression appears to have filled in, and an 
wea of high. barometer occupied the regiou betweeii N. 40° and 


